
TO: Peter Lo~e We alsonned arealfime mode, for use by actoaloperator~. In this mode, we would not nm the medel in a
FR: David Fullerton hatch mode over a number ofyea~, but would examine po~n’ble futur~ over the next few months or years
RE: EWA D$S in ~everal dimen~ons: the impllca~ons ofpo~le cmrent decisions across lbe ~pectrum ofpo~ible
June 23, 1999 hydrological and biological fimtre~. This then becomes a ~ort of Monte Carlo analysis. Given that we

m~e a certain decision today (and ~ise couiinun to opera~ into the fimm~ ac~x~ling to our expert
A few commems on your paper. If the EWA really is one of the main lea¯ores of Stege 1, we need to slat¯ sys~-m), what are the possible ou~omes, expre~k~d prohabilisiically. This type of analysis could become
fltlnkiog about what we really need to make it real. Yottr paper has really moved us fo~vard, com~ulationally very demanding, since the number of permutations is eff~fively infinite. Howe’er, I am

In general I very much support tbe direction you are going in. Gaming to date has been much too
inefScicnt to allow the kinds of analysis we need. We carom¯ t~t alternative hy~, we cannot run Thus, for example, we could asses~ the benefits vs [he risks asancinted witth reducing export pun~iog to 5
large number~ of year~, we have trouble reen~-tntcting what we dld, mui we have a difficult time kcfs w 8 kcfs on a given wnek. By movlng to a 5 kcfs regime, we get an irmuedin~ increase in current
evalua~g the impacts of our acllous. A more automated model can help with all of ~-~e and will help us protection, but ~e expected value ofEWA asse~ will drop as a result, which will reduce the EWA’$
o~perate bett~ ouce we begin implememation of the EWA. My main concern has to do with the hmnan ability to take advantage of future environmoutal enhancement op~ties or to take ~m debt. This would
element. I view the problem of operations us being too complex to be captured by a computer program, at tend to reduce ~ internal disco¯mr rate co benefits which the biologists have applied to da~ in the gaming
least for ~rne time to come. Thus, I want to ~uce that our programmi~ provide suppo~ to the EWA (i.e., they have depleted EWA accounts f~ medium ~ benefits at the risk ofinsing op~es for
designers and o~-~ttor~, to help them learn, forecast, and operate. I don’t think that we can expect fire much larger beneflis in the future.). Again, I doubt that we would ever be able to have enough confidence

operator~ to avoid major misalincatlous in resource.
USES OF THE MODEL

3. LEARNING
Wehavermmy tt_~es for onr upgraded model. The model needs to be designed to m~.~x~ them all. Offthe
top of my he¯d, I wentd idontify them as follew$: We need to be able to walk through a ~equence of yenr~, munth by month as we do now. If nothing eise, it

is an extremely good way to teach how the system opesat~ and how the EWA cau provide benetite.
L LEARNING

SPECIFIC MODEL WEAKNESSES
Test general ~a-ategies. We need to be able to do ba~h runs where we look a~ various prioritic~ trigger
points, and operational ~trategi~ over a large number of years to get some insight into the benefits and You have identified ~ome of the weakne~es in Ru~’s daily model. I wanted to fltg one mo~. The daily
~ ge~’rsted by vario~ ope~ioml approaches. You discuss this in your paper. In th~ m~e, the model model does allow fi~r interac~ou between Delta operatie~ a~l upstream operations. Up,¯ream operatio~
would be learning tool. It would not resolve couflic~ over science. Different g~ouI~ should be able to remain too slmplislic, at leust for project reservoir~. This will hamp~ our ability to use the model to work
o~"cate the mo~el and evaluate the results based up~m their own view of the scicnc~. Thus, we should be on t~mmenm fiow enhancement~
able to operate ¯be model to support a positive QWEST f~ that faction, to support rednetious in direct
mortelity feb¯no¯her fit~tioa, to en~.~tsize dryyenr flow enhancement for for onegrou~, to reduen wet Tire dailyrnodol sturts fromdeily storoge andrelease pal~q~. Thon, ifgreat~-r ~rnreleases are
year ~alvage fo~a~Y~b~grot~. In this mode, the modclisnot really un expert system, though it might belp requlredto mest Iocalins~ream fiow, the mod~lreleases extra water. As far asllmow, the model never
us design one or more expert sy~erm. In this mode, many variables must be purtmet~i. We abouid reduc~ releases below baseline leveis until reservob~ reach their minimum sloroge leveis (althotwoh we can
he able to modify operational patterns as ¯ function of ~ies, date, species loca~m, to~al popula~on, past make stw.h changes by hand in the sp~tdebee~). Bu[, in general, changes in Delta ope~afio~ are not
salvage pa~m-~, mmuned salvage forecast assmr~6on& EWA fonding, asse~, pro.~ected ass~-~, location of reflected upstream. Couldn’t ¯ baseline in which San L~is fills early. After filling, the operaton will base
a~e~, hydrological forecast, the cnst of wute~, instrenm flow targets, etc. That is, doing the job right is their upstream release patterns on preservlog s~q~ge ~ But if the EWA k~ocks down SLR storage,
very difficult. We raJght he able to slurt with something simple, the~ become more complex ove~ t~me. As the operators will adjust their operafio~ to send ups~rcam storage ~ the Delta whenever the transfer
the model becomes be~er at inco~oraliog the various variables that go into docisioumaking, it can become efficiency is high. The model doesn’t do this and causes ope~tion~l distortion. For example, look at
¯ bet~r foundation for developing operal~onal priorliins. Fo~ each set of prlmi~ics (e.g., USFWS beliefs March of 1993.
aho~ the ~cience), the model eventually becorr~ an expert syst~ However, tt~re can never be ¯ single

operatiomd prlori~ies (e.g., the use of groundwater v~ water purchases). Ideally, I suplx~e, CALSIM would be modified to allow realfime opera6oual shifts. It would probably be a
more widely acc~ eu~ne than Russ’s daily model.

R~’s model can already do l~s to some extent. For example, we can ~n~xoduce salvage Uigger leveis that
force redneti~ in exports, or allow for increases in expo~ pmuping. However, the model does not make SPECIHC COMMENTS
rrmay of the other decisions that we would wish to study (e.g., water pttrchase and sturage ~t~--at~gles, debt
carryover ~at~gi~, Ul~renm flow enhancement). Are you Iookin~ at creating ¯ model which operat~ ho~ fo~ ~e projecte and the EWA? (e.g., CALSIM

modlfied to incorporate the EWA). Of one which tshes an oper’al~xts ran and then huposes EWA action~
While th~ type of model wo~d he very aseful as ¯ w¯y to ~t out po~le o~ approaches, to help on top (such as the daily model). The former seems to be implied by your discu~m of water supply
structure the b~ic rule~ of thumb for the EWA, and to estirrme ¯be needed suite of EWA aS~e~ it WIll not operations on pase 5. Th~ is clearly the best w¯y to go, hot, unicss we coeld medify CALSIM for this
be mo~ tha~ a crutch fo~ plmmers for a long time to come. Tbe system is ¯imply too enmplex to rely on pmpo~, lm~/oably very expemive.
this type of tool for mote than seine insight into how rules affect outcomes.

Unde~ ~fish and env~’omr~mtal pmtect~oa~ o~ page 5, I think that you would need to add consldmation of
2. OPERATIONS the ~ate of the accoum. If the EWA is flush with wator and money, it should be more pro~y~ive, because

the real benefi~ of an a~ou a~ more l~ely to be above the op~ty costs of¯be ~. If the EWA is



~ fo~ water and mm~y, it must be more conse~,afive, since expected value of the opportunity co~$
is higher. Similarly, iflm3jected nmoffis high and EWA confidently expect~ San Luis to fill, it can be

WATER QUALITY

Your discussino of op~mizing water quality would mo~ easily be applied to a basic project cq~eration$
model (e.g., an enhanced CALSIM). That is, it would be easier for the Projects to operate f~- optimal
quality than to expe~ the EWA to can-y out this func~on. Indeed, much of your disct~ien of need~i
mndels ~t~m~g to al~ply to be~ic Project open~tio~ tool needs as mttch ts to tbe EWA. I contiaue to resist
the idea that water quality enhancement should be an explicit goal of the EWA fi~" in~it~noal reanoes.
The closest we cotdd come woutd be to assign valus~ to change~ in water quality and ~harging the EWA
fo~ degradatalo~ (and rewarding it for improvement~). That is, we could internalize the co~ts of its
actions. But to de more is to cunfu~e the mlsslen oftbe EWA.

ACCOUNTING

Remah~ ~ pcoblemafic. We can l~obably do an accounting in the modelling as you ~ggegt by using
buseline~. However, we will need to ~ran$inte ors accounting system into real operations when EWA
comes to li~e. Without an oi~’-ratlnoal baseline, but ¯ dynan~¢ baseline which reflec~ past EWA actions,
accoenting becomes more mu~ky. I think that we can d~ it for expo~ with~ too much difl~ulty using
~t~mal account~g ts I have de~rlbed~ I am still uncertain that we have anlved the ut~a~m problem.
For example, we must be able to kesp track of a situation in which San Luis would have filled using surplus
flows, but now/~ filled using ~ored flows became of EWA cuts. The EWA has no debt in Sa~ Luis (since
it filled), but clearly owes water ups~a~rn. Pe~ap~ the ammmt is equal to the amount of EWA debt in San
Luis that was extinguished using ~ upstream water. This can p~obably be quantified.

PERFORMANCE MEASURES

I flfink that am~ther pe~sn~ance meagn~ nmst be oppor~mity c~. We noly know how valuable an
actino is by comparing that act~m to other ant~ons which mi~,ht no longer be afl~m~ble bec~tse the
p~ expenditure of asset~. That is, at the margin, is it better to spend a dollar or an acre-fnot fi3r a
par~colar action or i~ it bet~" to (1) ~ it right now un a different ~ino or (2) save the money or water
for me in the f~ture. This kind of analysis will require a Monte Carlo type analysis as discussed above.
Withot~ it, we have no guldaace ether than intuition en the app~op~iute balauee betweco current and furore


